Back Ground And Objectives: POSSUM and P-POSSUM equations have been validated and used extensively in general surgery and subspecialties, but its use in emergency setting has not been that extensively studied. Hence the aim of the present study was to evaluate the efficacy of POSSUM scoring as a risk assessment tool in predicting morbidity and mortality for patients undergoing Emergency laparotomy for hollow viscus perforation and to study the correlation between accepted and institutional standards. Results: This prospective, observational, descriptive study was conducted among 100 purposively selected patients who had underwent emergency midline laparotomy for hollow viscus perforation in the emergency department of Institute of General Surgery, Madras Medical College, Chennai .The study was carried out in a view to determine the validity of POSSUM scoring in predicting the morbidity and mortality in patients undergoing emergency midline laparotomy. The standards of our institution compared to the general accepted level of morbidity and mortality was also analysed. In our study there were a total of 100 patients studied . All the patients underwent midline laparotomy incision with appropriate procedures as per their pathology. 37 percent of the patients developed morbidity. The most common being wound dehiscence, followed by wound infection, UTI, Pneumonia, ARDS and anastomotic leak. Four patients among the study group died due to MODS.Among the four patients died, the POSSUM predicted mortality percentage was more than ninty percent in three of the patients. This indicates high level of sensitivity in predicting the mortality. But in the case of morbidity the expected and observed ratios differed. Chi square analysis of significance of POSSUM score to predict morbidity and mortality among the study group showed a high level of significance for mortality of <0.005 but in case of morbidity it is about 0.3. Conclusion: From our study, it has been evaluated that POSSUM scoring in patients with perforation peritonitis is a significant tool to evaluate the mortality and morbidity outcomes of the patients.
I. Introduction
Crude morbidity and mortality rates are limited indicators of quality of care, and can be misleading when the results of emergency surgery are compared between different units and hospitals. Scoring systems that group patients based on the severity of illness before treatment can allow a meaningful analysis of morbidity and mortality rates. Risk-adjusted comparisons can then be made between surgeons and hospitals. The Physiological Operative Severity Score for the enumeration of Mortality and morbidity {POSSUM} is widely used to predict morbidity and mortality in widely used to predict morbidity and mortality in a variety of surgical settings, and provides a tool for risk adjustment and comparison. In contrast Acute Physiological And Chronic Health Evaluation II, it takes the operative findings into consideration. All 12 physiological and 6 operative variables required for POSSUM scoring can be recorded easily and reproduced satisfactorily by resident staff with minimal difficulty. Any comparative system that over predicts mortality and morbidity has theeffect of making poor results look better. The Portsmouth predictor modification {P-POSSUM} proposed by Whiteley et al. counters the over prediction of mortality in low risk patients by POSSUM. The variables used are the same but a differentformula is used to predict the risk of death. Differences in predictive values of two scoring systems are related to the method of analysis. Wijesinghe et al. directly compared the exponentialand linear methods of analysis; use of linear analysis for POSSUM or exponential analysis for P-POSSUM yielded spurious results by over predicting mortality. The case mix of patients undergoing emergency laparotomy is varied, especially in developing countries. Those seeking medical help are of low socioeconomic status, are nutritionally depleted and at times present very late in the course of their illness. Comparing the outcome for such patients using data from developed countries or centres with selection bias may be misleading.
Physiological And Operative Severity Score For Enumeration Of Mortality And Morbidity
The Physiological and Operative Severity Score for enUmeration of Mortality and morbidity {POSSUM} has been devised specifically for prediction in surgical patients. It uses 12 physiological and six operative variables to give a calculated risk of morbidity and death. POSSUM was intended to be used in comparative surgical audit. Calculated risks of death can be compared with the actual outcomes to give a observed to expected ration. This is an effective tool for surgical patients in general and also in specific groups, such as patients with vascular and colorectal disease, although it has been found to give an overestimation of expected mortality rate among the patients at lowest risk. In a comparison with the APACHE II score assessing outcome prediction for surgical patients in a high-dependency unit, the POSSUM score was of greater value. As operative factors form an integral part of the scoring system it isuseful only in patients who undergo an operation. This excludes approximately one third of surgical patientsPortsmouth modification of Physiological and Operative Severity Score for enUmeration of Mortality and morbidity Whiteley et al. have proposed the Portsmouth modification of POSSUM {PPOSSUM} to counter their finding that POSSUM overpredicts the mortality rate. The same variables were used but a different formula was used to calculate the mortality risk. When the expected mortality rate for the group was derived from a linear analysis of all the individual mortality risks, this modification gave a more accurate prediction. However if an exponential analysis was employed the original POSSUM was more accurate.
The POSSUM mortality equation as published by Copeland et al is in {R/(1-R)}= -7.04 + (0.13 x physiological score) + (0.16 x operative score), where R is the predicted risk of mortality and is in the standard form of equation as produced by logistical regression. An initial trial of POSSUM involving 1485 patients was performed and used published methods for the application and analysis of logistical regression models. The POSSUM mortality equation was found to over predict mortality by a factor greater than 2. This over prediction was greatest {by six fold} amongst low-risk patients {those with risk of mortality of 10% or less}, who form majority of general surgical patients in a district general hospital setting. The approach was then modified using standard methods to obtain a logistic regression model that fitted well with the observed mortality. The POSSUM data set was developed over 2years by Copeland et al. Initially 62 individual factors {48 preoperative factors and 14 operative and postoperative factors} were assessed by a multivariate discriminant retrospective analysis over a six month period to reduce the number of variables. Of these 35 factors were assessed prospectively for a further six months to present scoring system. In this later prospective analysis all variables were subjected to multivariate discriminative analysis and, using the linear discriminant technique, multivariate discriminant function coefficients were obtained for each set of variables. Only significant factors were included in the final score design. The multivariate discriminant function coefficients of those remaining factors were divided by a constant and rounded to the nearest whole number to derive an point value on an exponential score { 1,2,4,8} for the variable. Thus a 12-factor, four grade, physiological score was developed. Any decrease in score variables below this level resulted in a loss of predictive ability for mortality or morbidity. While this preoperative physiological score yields a statistically predictive risk of morbidity and mortality for the patients overall, there are intergroup differences depending on the nature of surgical procedure. Logistic regression analysis of all data enabled a six-factor, surgical, operative severity score to be evolved which compensated for the type of surgical procedure. Operative scores ranged from 1 to 8, depending on the size and severity of the operation. Finally the combined preoperative physiology and operative scores were subjected to logistic regression analysis to generate a risk equation that changed the scores into a predicted percentage mortality and morbidity. The system was tested prospectively for six months to confirm the accuracy in predicting outcome after general surgical operations.
II. Regression Equations And Methods Of Analysis
There is much confusion about the way POSSUM scores are analyzed. The result of the POSSUM data set is physiology score of 12-88 and operative score of 6-44. Although the higher the overall POSSUM score, the greater the risk of morbidity and mortality, individual scores do not reflect the percentage risk. These two scores are most useful as a part of a regression equation that is used to produce a percentage risk. The regression equation includes a constant number and weighted scores for physiology and operative risk {(R/1-R) = -7.04 + (0.13xPS) + (0.16xOS)}. A different constant and weighted value is needed to predict morbidity and mortality. This original system was used for the first 5 years, but many variations have since been published. The initial equation used a new technique called exponential analysis; this works out the number of deaths in a particular group in the following way. The number of people in, for example, the band with a predicted risk of 50-60% is calculated by working out the number with a risk greater than 50% and subtracting the number with a risk more than 60%. This is not a standard statistical technique and has attracted criticism owing to the difficulty of giving a risk score to an individual. The number in a given range is also dependent on how many people are in other groups. Odd results occur occasionally, such as a negative predicted risk (negative number of deaths in a risk group). In this case the risk band is widened till it contains a positive number of deaths. Despite these criticisms, POSSUM scoring using the original equation and exponential analysis did predict outcome in general surgery. However later authors particularly from Portsmouth, UK, could not reproduce the predictive power of the equation and criticized the analytical technique, although not he POSSUM data set.
Pitfalls In Data Collection And Analysis
Mistakes have been made in both data collection and analysis using POSSUM.Some authors have been criticized for recording their data in such a way as to alter the predicted mortality. Most of the POSSUM physiology and operative data seem Straight forward, but methods must be standard to be valid. First, the POSSUM physiology score may change with time. For example, and elderly patient admitted with septicemia from a diverticular abscess, who is aggressively resuscitated before the operation, should have an improving physiological score. The authors of the original research used data taken as close to the time of operation as possible-the last recorded values before the patient entered the anesthetic room. It could be argued that surgeons could improve their results artificially by selecting and recording the patient's worst physiology score. This does not matter if all the surgeons agree to score at the same stage. There is room for further research into whether improving the physiology score by resuscitation improves overall outcome after operation. Mellroy et al. reported that preoperative resuscitation could improve physiology scores and that outcomes were poor in patients who failed to respond to resuscitation. Missing data remain a problem. In many cases, the results of some physiological data are not available. For some patients, tests such as chest radiography are not justified clinically. It is misconception that such radiography is a required variable; raised JVP and shortness of breath at rest already give the highest cardiorespiratory score, and confirmation be imaging is not required. Investigations are performed on patients when there is reasonable suspicion that they are abnormal. In the absence of a test result, the variable is currently scored one {i.e. presumed to be normal}. There are also problems with specific data variables. The electrocardiogram {ECG} seems to cause the most confusion. A normal ECG scores 1, including normal variants such as right bundle branch block or sinus dysrhythmia. The middle category {score 2} includes slow atrial fibrillation or old myocardial damage. Recent myocardial damage or evidence of myocardial ischemia score 8, the highest value. However, the highest score category also includes miscellaneous items. Confusion can occur easily if minor, non specific ECG changes are scored in this miscellaneous category.The operative score has an element of subjective assessment. The exact volume of blood loss may not be easy to determine, although the amount is cored in relatively broad bands. Peritoneal soiling has been inadvertently misscored in the past; some surgeons believe that all patients having elective repair of aortic aneurysm have maximum peritoneal contamination, but peritoneal soiling should be scored on opening the abdomen and excludes blood. All of these problems could be eased by creation of comprehensive explanatory sheet for surgeons using POSSUM scoring.
Value Of Possum In General Surgery
The idea behind POSSUM was to enable a fair comparison between individual surgeons and individual hospitals. Most of the original possum validation wascarried out on general surgical procedures. The first paper modeled a general surgical population; it excluded both pediatric surgeries, because physiological parameters in children differ from those of adults, and day-case surgery, where there is low incidence of morbidity and death. POSSUM has since been used to compare the performance of individual surgeons. In a study of 3006 general surgical episodes by five surgeons from a single hospital, crude mortality rates were compared with risk adjusted outcomes {calculated from POSSUM observed: expected ratios}. In this paper POSSUM out performed the intensive care scoring system, acute physiology and chronic health evaluation {APACHE} II, in predicting mortality. POSSUM has also been used to assess the safety of transferring critically ill patients between the intensive care units of different hospitals. A criticism of POSSUM is that it applies only to surgical patients, and only to those who have an operation. Several authors have used the physiology component of the POSSUM score for patients who did not have a surgical procedure. In one study, 35110 surgical admissions were analyzed; the authors created a new regression equation that predicted mortality in the group, irrespective of whether an operation was performed or not. The authors suggested this could become a national minimum data set for all surgical admissions. It has the advantage of including patients too sick to undergo a surgical procedure. The physiology component of the POSSUM score has been evaluated in some non-surgical procedures. In a study of patients who had intra-arterial thrombolysis for acute leg ischemia, the POSSUM physiology score predicted mortality effectively. Indeed, it is possible to predict mortality in surgical procedures, too, using only the physiology score; some of the best prediction equations in vascular surgical procedures were obtained without employing the operative data {V-POSSUM and VPOSSUM physiology only}. 
IV. Discussion
This prospective,observational,descriptive stud y was conducted among 100 purposively selected patients who had underwent emergency midline laparotomy for hollow viscus perforation in the emergency department of institute of general surgery,madras medical college,Chennai.the study was carried out in aview to determine the validity of POSSUM scoring in predicting the morbidity and mortality in patients undergoing emergency midline laparotomy.the standards of our institution compared to the general accepted level of morbidity and mortality was also analysed.
In our study there were a total of 100 patients studied.among them 87 were males and 13 were females .the age of patients studied were from 15 to 80.most of the patients were in age group of 40 t0 50.all the patients underwent midline laparotomy incision with varying procedures like appendectomy, resection anastomosis, omental patch closure and primary closure closure of the perforation. two patient had malignant etiology one with gastric growth and the other with colon growth.37 percent of the patients developed morbidity .the most common being wound dehiscence, followed by wound infection, UTI, pneumonia, ARDS, and anastamotic leak. four patients among the study group died due to MODS With regards to mortality, the low rates in the study precludes meaningful analysis. among the four patients died ,the POSSUM predicted mortality percentage was more than ninty percent in three of the patients. this indicates high level of sensitivity in predicting the mortality. But in the case of morbidity the expected and observed ratios differed. Chi-square analysis of significance of POSSUM score to predict morbidity and mortality among the study group showed a high level of significance for mortality of <0.005 but in case of morbidity it is about 0.3.
V. Conclusion
Morbidity and mortality rates continue to be the main endpoints by which quality of care is judged in most institutions in developing countries such as India. Patients undergoing emergency laparotomy have diverse etiologies and associated co-morbid conditions the can influence the outcome adversely. Patients seeking medical help in government institutions like this one mostly belong to low socioeconomic strata with very limited resources. Under such circumstances, measuring the quality of care using morbidity and mortality may be biased.
The POSSUM data set provides a good tool for monitoring the quality of care provided by a particular institution by making adequate risk adjustments. The validity of POSSUM scoring systems has been verified over the past decade and a half for use in general surgery and different subspecialties, including vascular, colorectal, gastroenterological, pulmonary and orthopedic surgery. With practice it is possible to calculate the score in 90 s, and free packages are available on the internet to assist. The predictive power of the two equations is related to the statistical method used for analysis. POSSUM scoring as developed by Copeland et al. used the exponential method of analysis. This has been criticized for not being a standard statistical technique, and is difficult to give a risk score to an individual patient by this method. P-POSSUM on the other hand, uses the linear method of analysis, which is a standard method described by Hosmer and Lemeshow. In this system the risk applies to an individual and is simpler to use.It is now mandatory for surgeons to audit there clinical work. Simple counting of post operative deaths and complications is not fair and produces misleading comparisons between surgeons, clinical teams and hospitals. An adjustment for case mix is needed and POSSUM scoring has been one method that has been explored over the past decade. Most clinicians are familiar with the data items collected in the physiological and operative data sets, but there seems to be a bewildering array of regression equations and techniques of analysis. In fast, the choice is relatively limited. To monitor general surgical procedures between surgeons and hospitals, the original POSSUM equation using exponential analysis should be used. If the standard linear methodology is used for analysis then P-POSSUM equation must be employed. Vascular surgeons have validated P-POSSUM methodology, although a different regression equation is likely to emerge for each of the index procedures. POSSUM methodology, and in particular the data set, has been used to successfully to compare the performance of general and specialist surgeons between hospitals and across continents. Surgeons who publish comparative data must, however document explicitly the regression equation and method of analysis used to obtain observed: expected outcome results. POSSUM has acknowledged limitations; the equations perform poorly in predicting death in procedures that have very low associated mortality rate. Low risk, high-volume operations are often better audited using process measures rather than outcome. Similarly it predicts only 30-day mortality. The use of POSSUM to predict long term outcome has yet Total  discharged  EXPIRED  range  1 to 10  46  0  46  11 to 20  26  0  26  21-30  5  0  5  31-40  2  0  2  41-50  3  0  3  51-60  8  0  8  61-70  2  0  2  81-90  2  1  3  91-100  2  3  5  Total  96  4  100 
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